Joseph Schumpeter in his well-known study of the business cycles proposed that there is a temporal clustering of a number of major technological innovations during periods of deflation and recession which accounted for the dramatic growth of the so-called leading sectors. But, in this day and age of Friedman's 'flat world,' technological advances, and social media, Schumpeter's theory may not hold ground. Clearly, the locus of innovation is shifting from largely being confined to operations within the four walls of the corporation, to a more distributed, open model of innovation. The capacity to innovate and to assimilate it is now considered as key factor behind the economic dynamism of any region. Additionally, the opportunity to engage with customers in more participatory processes, advancing science through more open, collaborative, and rapid means, and creating markets and pathways for people around the world to connect and innovate. This paper attempts to take a survey of the literature from Schumpeter's linear model to Dosi's evolutionary economics to Chesbrough's Open Innovation model. The paper also looks at the empirical data which clearly points to the Open Innovation where useful knowledge can be found from a wealth of possible sources as the best model in the current environment of rapid technological advances. The paper will look at some companies like Microsoft, Adobe, Xerox, etc., which are reaping the benefits of Open Platforms as part of this innovation model.
Introduction
New technologies and globalization are changing the world. Today, we live in Friedman's 'flat world' even if more complex. What seemed like science fiction couple of decades back is now reality. The amount of information getting produced and disseminated is getting increased exponentially. Economic competition is taking on new forms. The world history is replete with examples where the humans have changed the world in big leaps. Some examples are the discovery of wheel, fire and agriculture. The industrial revolution brought the assembly line production and the two world wars were the most innovative eras. Every downturn has bought the human imagination and creativity to innovate and create something new. Inventing something new or innovating something new is no longer a 'eureka' moment. What we are seeing are small and incremental innovative changes happening all around us. The path breaking innovations are few and getting relegated once in a decade phenomenon. Information is the dynamo of knowledge and social development. In general, the changes taking place reflect the generation, the transfer and the adaptation of knowledge. Knowledge is recognized as the basis of productivity and economic growth (Tseng, 2011) . Today, collaboration with other people to understand the similar needs, ideas and thoughts is the key to success in the global market. Social Networking tools like Facebook, MySpace, LinkedIn, Twitter fill in the gap for this collaboration. The exponential growth of the Facebook and Twitter are testimony to the fact that the user's are more than willing to share information, talk to each other and exchange ideas. This 'diffusion process' or the 'distribution power' of knowledge describes both an economic and a social process, for in an economy and society the transfer and use of information play an important role for the effectiveness of the innovative system and its potential to improve economic performance (Tseng, Lan, Wang, Chiu, and Cheng, 2011). This paper attempts to take this point to discuss why Open Platform's can be successfully used to reap economies of scale.
Literature Survey
Joseph Schumpeter in his well-known study of the business cycles proposed that there is a temporal clustering of a number of major technological innovations during periods of deflation and recession which accounted for the dramatic growth of the so-called leading sectors. The possibility of long cycles in prices and in economic activity of about 50 years from peak to peak was noted more than a century ago by W.S. Jevons. However, Van Gelderen was the first author to subject the hypothesis of long cycles to systematic analysis. He suggested a plausible causal hypothesis: that a long period of rising prices (prosperity) is driven by the rapid growth of one or more leading sectors. Gelderen also discussed and tried to explain other important features of the process, including periodic over and under investment of capital, periodic scarcity or abundance of basic resources, and credit expansion and contraction. Joseph Schumpeter's extended Gelderen's ideas and proposed that temporal clustering of a number of major technological innovations during periods of deflation and recession accounts for the dramatic growth of the leading sectors.
Schumpeter's theory is based on the following two basic hypotheses: #1 Economic growth in upward (inflationary) periods is propelled mainly by radical innovations that create new, rapidly growing industries which in turn, create jobs, income, and consumer demand; #2 Radical innovations tend to cluster during periods of economic stagnation (deflationary) due to lack of favorable short-term investment opportunities. It is well understood that new products are inherently 'demand-increasing,' whereas new processes are inherently 'costsaving,' and the latter tend to cluster during periods of economic stagnation. Usually, rapid economic growth in a sector tends to occur sometime after a critical technological barrier is overcome which allows for development and infrastructure buildup. In this linear model, a flurry of applications, improvements, refinements, and spin-offs follow a technological breakthrough. These tend to define a technological trajectory which is determined by both the state of knowledge and feedback from early users. Finally, there is a period of widespread adoption and diffusion. The significance of time lags for information diffusion and infrastructure buildup have been stressed by Dosi in his studies.
Schumpeter's idea was challenged by Simon Kuznets in 1940, who doubted both the existence of cycles and the causal explanation. But, after the 1970s oil crisis, there was a revival of Gelderen's ideas by Rostow, Freeman, and Forrester. Rostow was primarily directed to the phenomenon of takeoff leading to sustained long-term economic development. He viewed Gelderen's leading sectors not only as the drivers of the long wave, but also as the engine of long-term growth for the whole economy. He documented the innovationclustering hypothesis and to explain the gaps between clusters by invoking a theory of investment behavior, namely, that during periods of general prosperity investors will shy away from risky long-term ventures (innovations) whereas during periods of stagnation or recession they may be more willing to invest in new ventures. Both Freeman and Forrester agreed on the importance of the basic innovation, but they put major emphasis on the subsequent processes of development, improvement, application to new and unexpected purposes, and subsequently adoption. In other words, there is a continuous and vital feedback between the innovator and the user, characterized by learning on both sides and this technology diffusion process called the interactive phenomena is central to the theory of long waves.
Historical perspective
Historically, the first and second waves (beginning ca. 1775 and ca. 1825) have commonly been combined and called the "first industrial revolution." This first transformation was accompanied by a shift from dependence on charcoal and waterpower to large-scale use of coal for energy. This required a quantum increase in goods transportation capability, which was initially met by the building of canals to link the major rivers. The completion of the basic links of the canal system around 1790 coincided with the economic "takeoff," and canals (primarily for carrying coal) were extremely profitable for the next half century. During the last two decades of the eighteenth century, a major new textile material (cotton) and a new structural material (wrought iron) decreased sharply in price and became widely available. Widespread application of steam power to manufacturing and transportation -diffusion -was the key to the second technological transformation. Meanwhile, the availability of an efficient transport infrastructure together with an evolving technology of coking, led to the innovation of the gaslight.
The third transformation, which began around 1870, could very well be called the "second industrial revolution." This technological transformation centered on the substitution of steel for iron as an engineering material, the beginnings of the petroleum and electricpower industries, and the development of the internal-combustion engine. Steel, gasoline, and the internal-combustion engine made the automobile possible, just as steam power and wrought iron combined to facilitate the railroad. New combinations and technological spinoffs from these basic changes resulted in the creation of a number of other new industries. This expansion was clearly related to the diffusion of steel, automobiles, telephones, and electrification throughout society. The period of greatest gains in prosperity occurred after an initial period of heavy investment in technology development and infrastructure buildup.
The fourth transformation, affecting consumers more than industry, began in the late 1930s, was interrupted by World War 11, and continued through the 1950s. The US government began a major highway-building program in the 1930s as an anti-depression measure and an even bigger program was begun in the 1950s. The mining and distribution system of coal and the (coal-based) gas distribution were in place by 1920. All cities and towns also had electric power generating and distribution systems of electric power and telephone exchanges, and many systems were already interconnected by 1920. It has been suggested that the synergistic combination of telephone networks and road networks -which facilitated truck transportation -permitted a dramatic economic decrease in inventory requirements during the 1920s.
The fifth transformation with some revolutionary implications for both industry and consumers seems to have begun in the 1970s. s. New and major technological transformation in computer and telephony were the primary generator of wealth and engine of growth. The very large cumulative investment in computers started to pay off in terms of a new jump in capital productivity. The synergistic gains arising from the combination of telecommunication and computer technologies in 1980s and 1990s appear to be on the verge of facilitating sharp improvements in the ratio of industrial output to inventory. In this case, Japan led the way by pioneering just-in-time manufacturing methods. However, the potential of so called Computer Integrated Manufacturing (CIM) is far beyond anything seen to date. In fact, the goal of many manufacturing firms, once considered visionary, is no less than the ability to produce on demand (rather than for inventory) with a turnaround time measured in hours or days, rather than weeks or years. Significant gains have already been recorded in many countries which has led us to a global economy or as Friedman coined to a 'flat world.' This world once described in science fictions now has Internet, Google, Smart Phones, Facebook, and Twitter with a continuous flow of information anytime anywhere.
Open Innovation
According to Chesbrough, the process of industrial innovation has undergone a significant shift, since the heyday of Vannevar Bush's vision of "Science-The Endless Frontier. That vision assumed that industrial corporations would be able to innovate only by conducting basic research activities internally, and by carrying the results of that research through to the market. While that approach worked well for a variety of US corporations during the 20th century, as demonstrated by business historian Alred Chandler, events in the past thirty years have eroded the conditions that supported that approach. These conditions include:
The increasing mobility of technical and managerial personnel across firms. The rising quality and relevance of university research. The explosion in college graduates and the increasing quality and quantity of human capital. The growth in the quality and quantity of international research. The dramatic growth in venture capital and private equity, enabling startup companies to attract high quality talent.
These erosion factors have rendered the internally focused model of Closed Innovation obsolete in most industries. Today, the earlier model has been overtaken by a model of Open Innovation. Chesbrough defines Open Innovation "…as utilizing external as well as internal ideas as inputs to the innovation process, combined with employing internal and external paths to market for the results of innovative activities." Figure 1 depicts the Open Innovation paradigm. It shows internal a flowing into the R&D process, and it shows the outputs of that process going to market through external paths, in addition to the internal path. Of particular importance is the flow of ideas and technologies into and out of the process throughout. Ideas can come into the process, from internal research investigations, from external research, from licensing in another company's technology, or from an acquisition of a company's product. Similarly, ideas can flow out of the process to market in numerous ways. Many go to market through the company's own channels, while others may be licensed out, or spun out into a new venture, or into a new joint venture. The opportunities and challenges of managing Open Innovation processes have particular relevance to the IT sector of the economy and Open Platform technologies is a prime example of such paradigm.
Open Platforms
Open platforms have softwares that come pre-packaged when you adopt them into your business. Most clients are trying to build around their product. Open platforms give them the capability to engage with an already-established community. At the bare minimum, they can use the platforms as a conversion tool, although too many clients stop there. Open, interoperable systems are all about choice. No longer are end users locked into lengthy, costly service and upgrade agreements from a single vendor. Instead, they can mix and match the enabled products that best suit their needs, choosing from a variety of vendors and know that they'll all work together smoothly on the network. An open system helps:
Manufacturers -to expand their business and increase profit margins by competing in an open market that fosters and rewards quality and innovation. Integrators -to offer customers more choices by specifying best-of-breed systems rather than single-vendor ones. They can also design and deploy systems more easily, since there are fewer components to integrate. End users -to save money across the board: They can reduce system costs, since the open market fosters greater price competition; reduce product costs by building to a standard specification; and reduce life-cycle costs, from installation to expansion.
Open platforms are often free or low-cost. Maintenance and support are cheaper because you leverage the collective power of the community that surrounds the project.
Getting support for open software comes in the form of people who've been there and done that. Development time also decreases. Adopting an open platform often comes with years of work and thousands of combined development hours put into them. Two heads are better than one, as they say. It's a good idea to note that, we the designers can sometimes get thirsty for a good fight. So, Open Platform offers the flexibility which proprietary platforms do not. Business Alignment is another big benefit of Open Platforms. Most open platform methodologies are built around the concepts of solving a specific need. While many proprietary platforms solve business needs, they also are big and bulky--and require many months to years to implement. Open platforms provide business agility by staying lean, having short implementation cycles, and immediate return on investment to the business.Security is not an inherent problem in open systems. Just because a system is open doesn't mean it's insecure. This argument is bolstered by the many reports of hacked websites and systems, which often turn out to be incorrect implementation, bad security practices, or end-user error. In fact, open systems not being secure is very far from the truth.
Take for example the Linux operating system. Bugs and security flaws are found at a much quicker rate than in its closed-sourced counterparts.
Today, we have the tremendous business success of companies such as Intel and Microsoft in creating and managing the many combinations of Intel X86 and Pentium microprocessors with Microsoft's DOS and Windows operating systems. The success of this platform has drawn attention to the value of an effective, widely supported platform. Chesbrough takes the Adobe System as an example to exemplify success of Open platform. Today Adobe Systems is known as one of the most profitable and most valuable (as measured by its stock market value) software companies. The company's first important product, PostScript, created a new industry segment called desktop publishing. This has been an important platform technology since the mid-1980s. Initially, they decided to create a turnkey publishing system, complete with proprietary hardware, software, fonts, and applications With the PostScript platform in place, Adobe grew to become a valuable company. So valuable, in fact, that Microsoft would later team with Apple to create a rival standard known as TrueType, to take away some of the profits from the PostScript platform. Adobe eventually shifted away from a turnkey approach to build a platform instead. Adobe was able to mature its technology sufficiently to envision partitions and interfaces between the constituent elements of its offering. It readily appreciated the greater market penetration it would realize if Canon, HP, and Apple embedded the PostScript library in their printers. It also focused its business model to deliver and enhance the fonts themselves, leaving the other functions to others in the platform. This allowed it to make money, without having to charge too high a price to cover unnecessary overheads that weren't directly related to its value added. There are other companies like Intel, Microsoft, Xerox to name a few which have benefitted like Adobe by adopting Open Platform paradigm in their business model.
Conclusion
From a theoretical point of view it is possible to divide the innovation system into a technological, a structural, a regional or a national system of innovation; in practice however, all elements work simultaneously, and it depends on the focus of the analysis which categories are used. The processes of industrial innovation are themselves being innovated. The locus of innovation is shifting, from largely being confined to operations within the four walls of the corporation, to a more distributed, open model of innovation. From literature and economic history survey, it is very clear that Open Innovation needs to be part of the businesses these days in order for them to differentiate themselves from others. Use of Open Platforms in IT organization like Adobe is a perfect example where open innovation enabled a richer exploration of alternative business models that differentiated it from its competitors. Companies need to re-orient their business model and management processes to make greater use of external knowledge in their own innovation systems. In turn, companies would do well to let their own unused ideas flow to other businesses for them to us and also by engaging with customers in more participatory processes, advancing science through more open, collaborative, and rapid means, and creating markets and pathways for people around the world to connect and innovate.
